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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Responses to Requests for Additional Information

Attached are responses to NRC staff questions included in Request for Additional Information
(RAI) letter number 92 related to Combined License Application (COLA) Part 2, Tier 2, Section
02.03.01, "Regional Climatology;" letter number 103 related to COLA Part 2, Tier 2, Section
4.6.6.1, "Functional Design of Control Rod Drive System;" and letter number 106 related to
COLA Part 2, Tier 2, Section 3.5, "Internally Generated Missiles (Inside Containment)." This
submittal forms a complete response to RAI letter numbers 92, 103, and 106. Attachments 1
through 4 provide responses to the following RAI questions:

02.03.01-21 02.03.01-22
03.05.01.02-1 04.06-1

When a change to the COLA is indicated, the change will be incorporated into the next routine
revision of the COLA following NRC acceptance of the RAI response.

There are no commitments in this letter.

If you have any questions regarding these responses, please contact me at (361) 972-7136, or.
Bill Mookhoek at (361) 972-7274.

STI 32475422
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on - 0

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

rhb

Attachments:

1.
2.

3.

Question 02.03.01-21

Question 02.03.01-22
Question 03.05.01.02-1

4. Question 04.06-1
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RAI 02.03.01-21

QUESTION:

This question is related to the applicant's response to RAI 02.03.01-4(a). The staff finds the
response to RAI 02.03.01-4(a) incomplete.

Revise the FSAR to identify extreme wind site characteristics for the STP site and surrounding
area based on the most severe hurricanes that have been historically reported for the STP site and
surrounding area.

General Design Criteria (GDC) 2 to Appendix A to 10 CFR Part 50 states, in part, that structures,
systems, and components important to safety shall be designed to withstand the effects of natural
phenomena such as hurricanes without.loss of capability to perform their safety functions. GDC
2 further states that the design bases for these structures, systems, and components shall reflect
appropriate consideration of the most severe of the natural phenomena that have been historically
reported for the site and surrounding area, with sufficient margin for the limited accuracy,
quantity, and period of time in which the historical data have been accumulated. Similarly, 10
CFR 52.79(a)(iii) states, in part, that the COL FSAR shall include the meteorological
characteristics of the proposed site with appropriate consideration of the most severe of the
natural phenomena that have been historically report for the site and surrounding area and with
sufficient margin for the limited accuracy, quantity, and time in which the historical data have
been accumulated.

In order to be compliant with GDC 2 and 10 CFR 52.79(a)(iii), the extreme wind site
characteristics for the STP site and surrounding area should be based on the most severe
hurricanes that have been historically reported for the STP site and surrounding area.

RESPONSE:

FSAR Section 2.3 S. 1.3.1 will be replaced as shown below to incorporate information regarding
extreme wind site characteristics for the STP site and surrounding area based on the most severe
hurricanes that have been historically reported for the STP site and surrounding area.

2.3S.1.3.1 Extreme Winds

..... iatig the wind loading (-)+I pli,"i" .d
uipoi tlie "basic" w'ind spetd, wh71ich is the :3 se'e ond gust speed at 33 feet(10 m~eter-s)
Above the ground in Expostufe CategotryC,"as defined in Sections 6.2 anid 6ý3 Yf 4L4
4, SSGE S-I, design standard, "Mifimih-4` ",ig ads for- Buildinlgs and 0her,

Th ase Wi~ spe F-approxff-- l 12 p a~1ki+h), as e tffd~i~
6aerpoatiohfrom th. pl1 fbai id,0ed i iu 6 1 of qE0(Rf#p
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2.35iO~for hatporto f theu~ t1.5 tt iincludes the site for STP4 'tFrm
pro&babhilistic_- standpoint' thisvf I, soCidated with a mfean r-ecett-eveinterValI ofc 50

years. SetinC6.0 G!b1 C6 3) of the A~SCE~ SEI 4iesign stanýdhr-d prvde iover-sion
fadtors- for- estmtn IQeodgs id peso te tc~nene~

(Reereee .3510). BasdJ 6n this guid4anee, the 4 00, year- return.Period value is
&t~h~~yultipligh ba c1igftOr f .0,
~wffeh ielsa100 year-ret,41-1period 3,50econd gust wind speed4 fo h ieOf

apr 6iaey 131 mph"1 (2 m'L5h --Thfee seeon4-tis twind spe'pd is a"-pys'gr-6ete~r
'hithe fast~si m~ile Win sped. in the referenc NBWP D ,th aletmeAt
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helefr-ethe' Owc~a~ 10 year fastest mile 3 scn uýrea
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ABWR plant is designedi:

47 j7" -++- (10ihrYpf4 equivalent to. 126 m ph (3-sec2ond gu~st) Basic~ Wind Sptdt
5o ear rethautet e interval (4fr design mofa'nolsafe!y f lueat& aStuctrlaes on
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reeuifeiiceinteiv'alihstesj rfiile winid 'are less thane. ui't ho ~ciidnh

fTioen~sur&'that the desigii bases for SSCs~imtportn ito~safetyuncl~~iide apfpnte~if
considerationifor the most severe natralphenomena historicaly-repolted for the' site and
surroundmg-are4;the design and operating bases wind loadinigs on plantsttuctures were
•tetermined'in, acordancewi th ASCE/SEI, design standard, ,mlmum:Desgn oOOds. fof
Buildings and Other Structures," ('Reference 2: 3S410). This is consistentwith the
guldance~p~ro10d in NURE-800, Section 2 efernee 2 ' 6 )

eslnT loadingis based' ona +• asicwind speed, which is the 3second gustspeed"at
0meters) above thegroundrin Exposunr CategoryCasdefined in Sections 6.2

and 6.3 ofReferernce 2.)S 10. The bas 1 speed for the STP 3 & '4ste
approximately 12 5,mph (201 km/h), based on a'hnear interpolationfrom theplot of basi
wnAIspeeds in Figure 6-1 of ASCE/SEI (Reference 2.3 1)fthat portionofthe, U.S.

that (01 inlme/h) ie o STP 3 & 4.~ From a probabilis~tic st andpoint.a basic wind sp'eedorf2imp for theSTP 3&4 site is associated ith a meairecurrence
pi'iin ,as ovearsio Sctlo()i•C6.0 (Table C6-3) of the AS'cE El deS standad

proide coverionfacorsforestimating 3-second gust ý\ ind sp~eds for~ other
recurrence intervals(Reference 2~3S-10).Based on this guidance, ,the -yearretun
periodvaalue is determined by multiplying the 50-year retur oe vaue+b a sc li:
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fa~ctor of 1.07,, which yields a 1 00year return period '3)second gust win• seed for the
site of aaproximately 134 mph (215 km/h).

Thfee-second gust wind speed isalway• greater than the fastes'tfle wind speed. In the
reference ABWR DCD,; the listed extreme of 122 mph is the Ifastest mle wind speed.
This corresponds to aa 140 mph 3-second gust; therefore, the calculatedI0l00-year fastest
imile •i-second gust related tothereference ABWR•D•D is not exceeded.

The reference ABWR DCD Tier 1, Table 5.0 and referenice ABWR DCD Tier 2,Table
2.0-1 include the following site parameter values for Extreme Wind, for whichthe
ABWR plant is designed:

177 ki-/h (110 Qmph) equivalenit to 126 m~ph (3-second oiwt) - Basic Wind Speed,
.ý0-year recurr~ence interval (for deign of nonsafety-rclitecd str'uctures Only)

197 km-/h (122 mph) equivalent to 140 mph (3-second (lust) - 100-year
recurrence interval (for design of safety-roaftdstructures only)

Usithedata and the methodaology recommended in Referencef 2.3•,•S10, bothithe site-
specific 50-year fatest mile b1asic wind speed and 1 00-year recurrence interval fastest
milre windfor the STP 3 & 4 site areless than or elual to tose specified in the reference
ABWR.

The NOAA Coastal Services Center (CSC) Hurrlcane Track Que•• was also used to
review the historical1recor~d of tropical cyln iLcsaditnii, ei h T 3 & 4
site for te od From 1851. to the present.i Tlis riew identified ielen tropical
cyclones with wind speeds that exceed ladIesign basis wind loadingfo the STP 3 & 4 site
calculated in accordance with Referene 2.3S- 10. The top fiv• stonrs include: Not
named 1886 •155 mph sustained wind speed); Not named 1900 (144 mph sustained wind
speed); Not named 1932 (144 mph sustained wind speed); Not named 1945 (1-338 mp
sustained widsed;andHurricane Cra1961 (144 mph sustained wind speed)., The
maximum wind ~spee'ds are not measured by anemometers for ths lvnstormns and
estimates are from other &atai Additionally, CSC Huricaiie Track Query is typically not
tised for the determination of dessgo wind loading for buildigs.g However, wildspeds
identified during this review fall witlhin the envelope for wind spesadesdin

Sections 2.3SS. L' .2 "Tornadoes," and do not represenit• athreat to the integrity of any
STP 3 & 4SS~C.

Usmngathe data ladnhemethodolOg recommended in Refeirence 2.3 S-1i to v'erify design
bass wnd oadng ar les tanor equal o those specified in the referenc~e ABWR

without specific considerationi of the CS urcn rc ueydt aif h
requI niremnts of ASCE/SEI (Refer~en~ce 2.3 ) -10) and NURJEG-J0O0 (Refer~ence 2.33 S-~6).
The ASCE/SEI design standard wi•d speedg map considered wind speeds of historically
reported hurianes and is updated periodically. Therefore, appropriate consideration has
been given to th6emost severe tropical cyclones historicallyyreported and the
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consequences of these storms are bounded by other phenomrenaeconsidered in the design
basis.
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RAI 02.03.01-22

QUESTION:

This question is related to the applicant's response to RAI 02.03.01-8(b). The staff finds the
response to RAI 02.03.01-8(b) incomplete.

(a) Revise the STP 3 & 4 0% exceedance maximum dry-bulb and concurrent wet bulb
ambient design temperature site characteristics to include the higher of either the
maximum historic dry bulb value or maximum 1 00-year return period dry bulb value
for Victoria.

(b) Revised (sic) the STP 3 & 4 0% exceedance maximum wet bulb ambient design
temperature site characteristic to include the higher of either the maximum historic
wet bulb value or 100-year return period wet bulb value for Palacios.

(c) Revise the STP 3 & 4 0% exceedance minimum dry bulb ambient design temperature
site characteristics to include the lower of either the minimum historic dry bulb value
or minimum 100-year return period dry bulb value for Victoria.

(d) The response to RAI 02.03.01-8(b) states that the maximum (0% exceedance)
coincident wet bulb temperature for Palacios (1988-2007) is 77.8 OF. This conflicts
with the response to RAI 02.03.02-4 which states the value for this site characteristic
is 83 OF.

10 CFR 52.79(a)(1)(iii) states that COL applicants must identify the meteorological
characteristics of the proposed site with appropriate consideration of the most severe of the
natural phenomena that have been historically reported for the site and surrounding area and with
sufficient margin for the limited accuracy, quantity, and period of time in which the historical
data have been accumulated. In order to be compliant with § 52.79(a)(1)(iii), the ambient design
temperature site characteristics should be based on the higher of either historic or 100-year return
period values. Temperatures based on a 100-year return period are considered to provide
sufficient margin for the limited accuracy, quantity, and period of time in which the historical
data have been accumulated as required by the regulation.

RESPONSE:

RAI 02.03.01-8(b) requested that STP "Justify not including meteorological data from Palacios
in the selection of the 0% exceedance coincident and non-coincident wet bulb temperatures and
the 100-year return period maximum wet-bulb temperature ambient design temperature site
characteristics as discussed in FSAR Section 2.3S. 1.5." The purpose of RAI 02.03.01-8(b) was
to resolve an apparent inconsistency in FSAR Section 2.3S.1.5. Specifically, climate data from
nearby Palacios Municipal Airport is identified in FSAR Section 2.3 S. 1.5 as being representative
of the STP site and is used as the basis for each of the following:
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a) maximum ambient threshold dry-bulb temperatures at annual exceedance
probabilities of 2.0%, 1.0%, and 0.4%, along with the mean coincident wet-bulb
(MCWB) temperatures at those values;

b) minimum ambient threshold dry-bulb temperatures at annual exceedance probabilities
of 99.0 and 99.6%; and

c) maximum ambient threshold wet-bulb temperatures at annual exceedance
probabilities of 2.0%, 1.0%, and 0.4% (noncoincident).

However, as noted in RAI 02.03.01-8(b), FSAR Section 2.3 S. 1.5 uses data from the Victoria,
Texas, NWS station, to calculate:

a) 0% exceedance coincident and non-coincident wet bulb temperatures; and,

b) 1 00-year return period maximum wet-bulb temperature ambient.

FSAR Section 2.3S.1.5 and the response to RAI 02.03.01-8(b) explained that data from Victoria,
Texas, NWS station, was used to calculate these particular values because regulatory guidance
specified minimum requirements for the amount of historical data necessary to develop the
required projections and the minimum required amount of historical data was not available for
Palacios Municipal Airport.

The response to RAI 02.03.01-8(b) stated that if the smaller data set from Palacios Municipal
Airport is used to determine the 100-year return period maximum wet bulb temperature then the
resulting temperature would be 88.3 0F, which is slightly higher than the 86.1 OF value when based
on the Victoria data as currently presented in FSAR Section 2.3S.1.5. This difference was
expected because Palacios, which is located on the Gulf of Mexico, experiences lower maximum
and higher minimum dry-bulb temperatures but greater maximum wet bulb temperatures (i.e.,
greater humidity) than Victoria, which is located approximately 45 miles inland.

RAI 02.03.01-22 makes four separate requests. RAI 02.03.01-22 (a) and (c) are requesting that
STP revise FSAR Section 2.3 S. 1.5 to use data from.Victoria, Texas, NWS station, for the
determination of STP site characteristics related to 0% exceedance and 100-year return for dry-
bulb temperatures. RAI 02.03.01-22 (b) is requesting that STP revise FSAR Section 2.3S.1.5 to
use data from Palacios Municipal Airport for the determination of STP site characteristics related
to 0% exceedance and 100-year return for wet bulb temperature. RAI 02.03.01-22 (d) is
requesting resolution of a conflict between temperature data provided in RAI 02.03.01-8(b) and
RAI 02.03.02-4.

STP evaluated each of the observations and concerns presented in RAI 02.03.01-8(b) and RAI
02.03.01-22. This evaluation was based on the premise that 10 CFR.52.79(a)(1)(iii)
requirements to identify the characteristics of the proposed site are based on the need to identify
site characteristics that could affect the safe design and siting of the plant. As explained in
NUREG-0800, Standard Review Plan, "ambient temperature and humidity statistics ... are
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determined for use in establishing heat loads for the design of normal plant heat sink systems,
post-accident containment heat removal systems (i.e., ultimate heat sink (UHS) design), and
plant heating, ventilating, and air conditioning systems." Meteorological data used for the UHS
analysis is addressed in FSAR Sections 2.3S. 1.4 and 9.2.5.5 and clarified in the response to RAI
02.03.01-8(a) and is outside the scope of this RAI. Meteorological data in FSAR Section
2.3S. 1.5, "Design Basis Dry- and Wet-Bulb Temperatures," is intended only to ensure adequacy
of the design inputs for plant heating, ventilating, and air conditioning (HVAC) systems.

As indicated in the first paragraph of FSAR 2.3S.1.5, "Long-term, engineering-related
climatological data summaries, prepared by the ASHRAE from observations at the nearby
Palac ios Municipal Airport (Reference 2.3S-9), are used to characterize design basis dry- and
wet-bulb temperature conditions representative of the site for STP 3 & 4." Statements in FSAR
Sections 2.3S 1. 1 and 2.3S.2.1 notwithstanding, STP concluded that temperature data from
Palacios is more appropriate than the data from the Victoria, Texas, NWS station, for use as the
design basis for STP HVAC systems based on the relative proximity of these locations to both
the STP site and to the Gulf of Mexico. STP also concluded that the amount of historical data
from Palacios is sufficient for HVAC system design. Therefore, as stated in FSAR 2.3 S.1.5,
Palacios data is used for 2.0%, 1.0%, and 0.4% annual exceedance probabilities. The 1.0%
annual exceedance probability is used as design input for nonsafety-related HVAC systems. The
2.0% and 0.4% annual exceedance probabilities are not used as design input for any portion of
the STP 3 & 4 design.

Notwithstanding STP's determination that temperature data from Palacios is both appropriate
and sufficient for use as the HVAC design basis, temperature data from Victoria was used for
determination of 100-year return.intervals to allow use of at least 30 years worth of data for these
calculations consistent with industry practice and regulatory guidance. 'The use of Victoria
temperature data for determination of 100-year return intervals is explained in FSAR Section
2.3S.1.5 as follows:

The data summaries from which the preceding statistical values were obtained [i.e., based
on Palacios data] do not include values that represent return intervals of 100 years.
Maximum dry-bulb, minimum dry-bulb, and maximum wet-bulb temperatures
corresponding to a 100-year return period were derived through linear regression using
individual daily maximum and minimum dry-bulb temperatures and maximum daily wet-
bulb temperatures recorded over a 30-year period, from 1971 to 2000, at the Victoria,
Texas, NWS station (References 2.3S-7 and 2.3S-8). Because the 100-year return period
dry-bulb temperature values are extrapolated from a regression curve, no corresponding
MCWB temperatures are available for this return interval.

Based on the linear regression analyses of these data sets [i.e., Victoria data] for a 100-year
return-period, the maximum dry-bulb temperature is estimated to be 111.3°F (44°C), the
minimum dry-bulb temperature is estimated to be approximately 3.6°F (-1 5.8°C), and the
maximum wet-bulb temperature is estimated to be 86.1 °F (30'C).

As described earlier in this RAI response, use of the data from Victoria is conservative for
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estimating the dry-bulb temperature minimums and maximums applicable to the STP 3 & 4 site
because the dry-bulb temperature extremes at Victoria are, greater than those at Palacios.
Additionally, the existingpresentation of this data in FSAR Section 2.3S.1.5 (shown above)
already satisfies the request in RAI 02.03.01-22 (a) and (c) that the FSAR use data from Victoria,
Texas, NWS station, for the determination of STP site characteristics related to 100-year return
for dry-bulb temperatures.

The request in RAI 02.03.01-22 (b) to "Revised (sic) the STP 3 & 4 0% exceedance maximum
wet-bulb ambient design temperature sitecharacteristic to include the higher of either the
maximum historic wet-bulb value or 100-year return period wet-bulb value for Palacios" was
also evaluated by STP. As noted in FSAR 2.3S.1.5, "The maximum dry-bulb in combination
with coincident wet-bulb provides the annual cooling, dehumidification, and enthalpy design
condition, which is used as input to determine the HVAC system cooling loads." Selecting the,
maximum dry-bulb temperature based on Victoria data and the maximum wet-bulb temperature
based on Palacios for determination of HVAC design requirements is not appropriate because
HVAC loading is based on "coincident" wet-bulb and dry-bulb conditions. Mixing the
maximum values for dry-bulb temperature at one geographic location and point in time with wet-
bulb temperatures from a different geographic location and different point in time is not a valid
predictor of the actual conditions. This is particularly true when the different geographic
locations and times are selected to be the worst case for the particular parameter being
considered (i.e., dry-bulb temperatures at Victoria on the hottest day and wet-bulb temperatures
at Palacios on the most humid day).

The request in RAI 02.03.01-22 (b) to use "the higher of either the maximum historic wet-bulb
value or 100-year return period wet-bulb value" is also inconsistent with specific requirements in
ABWR Table 2.0-1, "Envelope of Standard Plant site Design Parameters." ABWR Table 2.0-1
establishes the Design Parameter for Ambient Design Temperature as "0% Exceedance Values
(Historical Limit)" and does not establish 100-year return period temperature as a Plant Site
Design Parameter. The "0% Exceedance Values (Historical Limit)' is incorporated into the STP
COLA in COLA Table 5.0, "ABWR Site Parameters." There is no requirement in the ABWR
DCD for the STP COLA to use 1 00-year return temperatures as the site characteristic. Note that
STP provides both the "0% Exceedance Values (Historical Limit)" in STP COLA in COLA
Table 5.0 and the "100-year maximum dry-bulb temperature and coincident wet-bulb
temperature" in FSAR Section 2.3S.1.5.

Note that STP 3 & 4 FSAR Section 2.3S. 1.5, states: "0% maximum noncoincident wet-bulb
temperature has been identified as [a] departure[s] to ABWR Tier 1 Table 5, and Tier 2 Table
2.0-1 parameters (see STP DEP TI 5.0-1). As discussed in STP COLA Table 2.0-2, the slight
temperature exceedances from the DCD site parameters have no adverse impact on either the
HVAC or UHS design for STP 3 & 4."

Based on the above, STP has concluded that the existing presentation of temperature data in
FSAR 2.3S.1.5 satisfies requirements in 10 CFR 52.79(a)(1)(iii) to identify the meteorological
characteristics of the proposed site with appropriate consideration of the most severe of the
natural phenomena that have been historically reported for the site and surrounding area and with
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sufficient margin for the limited accuracy, quantity, and period of time in which the historical
data have been accumulated.

In response to the request in RAI 02.03.01-22 (d), STP reviewed the Palacios meteorological
data (1988-2007) and determined that the maximum (0% exceedance) coincident wet-bulb
temperature for Palacios is 77.8°F as stated in the response to RAI 02.03.01-8(b), instead of 83TF
as indicated in the response to RAI 02.03.02-4.
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RAI 03.05.01.02-1

QUESTION:

In Subsection 3.5.4.6, "Maintenance Equipment Missile Prevention Inside Containment," of the
,'STP 3/4 COL application FSAR, Revision 2, STPNOC (applicant) commits to establish
procedural controls to ensure that unsecured maintenance equipment will be removed from
containment prior to operation, moved to a safe location, or restrained to prevent it from
becoming a missile. However, STPNOC has not provided a schedule as when these procedural
controls will be implemented. Therefore, provide the schedule for when the procedural controls
will be implemented. The NRC staff believes that these procedural controls should be in-place
prior io fuel load.

RESPONSE:

STPNOC will have procedural controls established, prior to fuel load, as reflected by FSAR
Section 13.5.3.3.1, Administrative Procedures (items 2 and 4). The procedures will ensure, as
described in DCD Tier 2, Sections 3.5.4.6 and 3.5.1.2.3(3), that maintenance' equipment inside
containment, such as hoists, will either be removed prior to Operation, moved to a location where
they are not a potential hazard to safety-related equipment, or seismically restrained to prevent
them from becoming a missile.

A sentence is added to FSAR Section 13.5, in response to RAI 04.06-1, to provide added
assurance that the procedures that are identified in or required by the COL License Information
Items in ABWR DCD, Tier 2, Table 1.9-1, will be incorporated into the plant procedures
according to the incorporated supplements, as-applicable. That COLA change reflects also the
above response, because ABWR DCD, Tier 2, Table 1.9-1, Item 3.14, applies to this RAI.

No additional COLA change is required as a result of this response.
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RAI 04.06-1

QUESTION:

In FSAR Section 4.6.6.1, the applicant addresses the COL License Information Item 4.5, of DCD
Table 1.9-1, regarding the CRD and FMCRD maintenance procedures' prerequisites in respect to
preventing a potential loss of reactor vessel water inventory by prohibiting coincident removal of
the CRD blade and drive of the same assembly. The applicant states that "These procedures are
in accordance with the guidelines in Section 13.5." However, these procedures are not identified
in Section 13.5. Include the CRD and FMCRD maintenance procedures under Subsection
13.5.3.4.2 to assure that the specific procedures will be developed as required by the COL
LicenseInformation Item 4.5.

RESPONSE:

The incorporation of the COL License Information Item 4.5 into plant maintenance procedures is
adequately addressed by the STP 3&4 Quality Assurance Program Description (QAPD) and
FSAR Subsection 13.5.3.4.2 item (8) combined with FSAR Tier 24 Table 1.9-1. The following
COLA change provides added assurance that the subject of this RAI is incorporated.

A sentence will be added at the end of the first paragraph in FSAR Section 13.5, as shown
below:

The information in this section of the reference ABWR DCD, including all subsections,
is incorporated by reference with the following supplements that address COL License
Information Items 13.3 through 13.6. TherprocdLiresthat are id ..iti....in.or required
bk tlie COL Licenise Informnation Items nABWR DCD, Tier 2, Table 1.9-1.will be
iiico~otd into the plant procedures ac~cording to~ the following supe-eta
qpplicable.


